A gap still exists in published data on variation of morphological and ecological traits for common bird species over a large area. To diminish this knowledge gap, we report here average values of 99 bird species from three sites in Germany from the Biodiversity Exploratories on 24 ecological and functional traits. We present our own data on morphological and ecological traits of 28 common bird species and provide additional measurements for further species from published studies. This is a unique data set from live birds, which has not been published and is available neither from museum nor from any other collection in the presented coverage.
Background
Variation in the structure of ecological communities through space and time is a fundamental property of biodiversity (e.g., [1] [2] [3] ). Mostly, taxonomic measures of diversity are used for detection of patterns in structural variation, e.g., species richness. However, many times, species are more or less similar, for example in their functional characteristics [1, 2] , showing the imperative character of studies including functional diversity and therefore functional traits. Understanding spatial and temporal patterns of functional diversity and their determinants is important because different functional trait distributions may imply the operation of different assembly processes (e.g., [4] ). Previous studies of spatial and temporal variation in functional diversity have used a limited number of functional group classes and a discontinuous measure of diversity (e.g., [5, 6] ), but largely lack continuous measures of functional diversity and functional traits.
While functional trait research has led to greater understanding of the impacts of biodiversity in ecosystems [7] , so far functional trait approaches have not been widely applied with continuous functional/ecological traits for lack of data. Even in bird diversity studies, and European bird studies in particular, with relatively good baseline datasets of functional traits available [8] [9] [10] , continuous measures of functional traits remain limited. However, widely applicable indicators of biodiversity are needed to monitor the responses of ecosystems to global change and design effective conservation schemes [11] . Among the potential indicators of biodiversity, those based on the functional traits of species and communities are probably the best suited [7, 11] , because they can be generalized to similar habitats and can be assessed by relatively rapid field assessment across eco-regions [11] . Nevertheless, there is still a gap in published data on variation of morphological traits or ecological traits for common bird species over a large area. To improve this knowledge gap, we report here average values of 99 bird species from three sites in Germany from the Biodiversity Exploratories [12] on 24 ecological and functional traits in total. We amend and complete our own data sets by data from already published studies [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . We present (1) our own data on morphological and ecological traits of 28 common bird species and 2158 individuals at three sites in Germany and (2) provide further measurements from other publications available for in total 99 bird species. This is a unique data set, which has not been published or the data made available, neither from museum nor from any other collection in the presented coverage.
Data Description
This data set contains data on ecological and morphological traits of birds across three major sites in Germany for 99 bird species. The data covers 2014 and 2015 breeding season in the three areas. The baseline data are amend by the addition of morphological traits compiled through a set of available sources [26] [27] [28] [29] [30] [31] . For each bird captured, we measured several relevant ecological (four own plus six others) and morphological traits (six own plus eight others).
Data
The data are separated into two parts; a table with own data ( Table 1 ) and data compiled from other sources ( Table 2) .
All traits varied considerably between species (Table 1; Figure 1 ). Within species and between the three sites, 64% of all tests were not significant. The one-third of cases with a significant difference were equally divided among ecological (28) and morphological traits (24) (Appendix A, Table A1 ). Selected traits of the most common bird species in the three Biodiversity-Exploratories in 2014 and 2015; ALB: Schwäbische ALB in the southwest, HAI Hainich-Dün in the center, and SCH Schorfheide-Chorin in the northeast of Germany. (a) Average body mass in grams; (b) average wing length in mm from tip to bow, flattened; (c) average fat scores (following [28] and [32] ); (d) average length of primary three (counted from outside) in mm; (e) average tarsus length (back of the intertarsal joint to the bend of the toe at the metatarsal joint [28] in mm); (f) average muscle scores (following [28] and [32] ). Table 1 . Data sets of ecological and morphological traits of 28 common bird species in Germany (own data, metadata see Table 3 ). Gray-shaded areas are what we consider ecological traits, all others are morphological traits. n/a indicates that data was not available from other source or we could not measure this trait on the birds. Ficedula hypoleuca 2 2.00 2.00 11.75 n/a n/a n/a 0.00 0.00 n/a n/a 0.00 0.00 7.74 n/a 7.74 7.74 8.44 n/a 8.44 8.44 n/a n/a 0.00 0.00 n/a n/a 0.00 0.00 Fringilla coelebs 210 Bill length max Maximum length of bill from tip to front of cranium mm [28] amended by [26] Bill length min Minimum length of bill from tip to front of cranium mm [28] amended by [26] Bill width (mean ± SD, However, regarding the interspecies differences in traits between the different habitat categories, 88% of the tests were not significant. Here too, the cases with a significant difference were approximately equally divided among ecological (7) and morphological traits (11) (Appendix A, Table A2 ). A high number of significant interspecies trait differences exist for Erithacus rubecula, Fringilla coelebs, Parus major, Sitta europaea, Sylvia atricapilla, Turdus merula, and T. philomelos (Appendix A, Table A2 ).
Species

Metadata
This section describes the descriptive metadata variables in the data set. In some of the data dimensions, additional information is added in order to provide a full assessment of the data. For each data dimension, we give the variable name, a short verbal description, the unit measured (if applicable) and the source (own and/or a citation if amended by other resource).
Methods
The study was part of the large-scale and long-term biodiversity research project 'Biodiversity Exploratories' (www.biodiversity-exploratories.de). The three regions differ in climate, geology, and topography but each is characterized by a gradient of forest management types typical for large parts of temperate Europe [12] . In each region, forest plots are selected to cover the whole range of forest management types, whilst minimizing confounding factors such as spatial position [12] . In this study, we sampled a subset of 70 plots (Schwäbische Alb: 28, Hainich-Dün: 21, Schorfheide-Chorin: 21) from which data for all taxa (see below) were available. The three sites in Germany are:
(1) The Schwäbische Alb is located in southwest Germany (centroid about 48.41 North, 9.41 East). The distance from the northeast to the center exploratory is about 320 km and from the center to the southwest 270 km as the crow flies.
At each exploratory we captured birds at the forest plots (EP), as defined in [12] . All EPs in which we captured birds can be separated into four habitat categories, which represent most of the forest types of the Biodiversity Exploratories in general: natural beech (Fagus sylvatica; i.e., stands with ≥ 70% of the canopy layer represented by beech trees with diameter at breast height ≥ 7 cm and at least unmanaged for 60 years), used beech stands (same as natural beech stands but with regular conventional beech forestry management), mixed-deciduous (≤ 70%), and coniferous stands that either included Norway spruce (Picea abies; ≥ 70% of spruce) in the Alb and Hainich-Dün, or Scots pine (Pinus sylvatica) in the Schorfheide-Chorin [12] . All plots are 100 m × 100 m with at least an additional 30 m buffer of the same forest structure. The minimum distance between our EP centroids was 300 m. We captured each plot for in total three days in 2014 and two days in 2015, however with a time gap of at least 10 days between each capture day.
Capturing of Birds
We captured birds from April to June 2014 and 2015 in all three Exploratories at the same time frame. For capturing, we used (per Exploratories) eight mist nets of 9 m × 2.5 m (size of mesh: 16 mm, nylon). We opened nets 30 min after local sunrise to hit the activity peak of birds and left nets open for five consecutive hours. For improved capture success we placed two playback stations (two per exploratory) close to the mist nets, playing territorial songs of our nine focal species (these are nine species we focus on for other studies: Cyanistes caeruleus, Erithacus rubecula, Fringilla coelebs, Parus major, Periparus ater, Sylvia atricapilla, Troglodytes troglodytes, Turdus merula, Turdus philomelos; [13] ). We determined species, sex, and age wherever possible [28] . We screened each bird individual for ecto-parasites (ticks, lice, feather mites) at the head and the under wing, including the areas of primaries/secondaries covered by the under wing coverts. We scored the flight muscle and fat deposits on the abdomen and the furcular in classes following [32] .
Handling Birds and Permits
Capturing, handling, and blood drawing were performed in compliance with laws and regulations of the European Union, plus German federal and state legislation. 
Measuring Birds
All captured birds were measured by three observers (one observer in each site during the field season) in the field to reduce measurements errors through observer bias. In addition, all observers performed a calibration workshop prior to the field season and the discrepancies of measured features was ≤ 0.05 mm between the observers.
We measured the bill length from tip to proximal end of the operculum, the bill width at the proximal end of the operculum and the bill height at the proximal end of the operculum with a digital caliper to the nearest of 0.01 mm. We determined length of tarsus to the nearest 0.1 mm, and primary feather three (counted from the outside) and wing (tip to carpal joint, flattened) to the nearest of 0.5 mm. To determine the degree of morphological asymmetry, we measured all bilateral traits on both sides of each individual for most individuals, but report only measurements of the left body side (tarsus, for holding position of bird while measured) or right (all other measurements) to reduce bias of different measurement types. For all measurements, the same observer took all measurements from the same individual, resetting the caliper before measuring the next trait. Tarsus length was measured with a digital caliper from the notch at the back of the intertarsal joint to the bend of the toe at the metatarsal joint [28] .
We estimated muscle and fat scores (mean scores) in categories as a very rough measure for body condition, following Svensson [28] and Eck et al. [32] respectively.
Statistical Analysis
First, we tested the normality of the trait data per given bird species using R [34] and the Shapiro-Wilk test. For 65% of tests that included trait data with more than three observations, the trait data followed a non-normal distribution. Second, to test for differences between Exploratory or between habitat categories, we performed either a non-parametric Kruskal-Wallis test for non-normally distributed trait data or a one-way ANOVA for normally distributed trait data (Appendix Tables A1  and A2 ).
Data Amendments
In addition to our own measured data, we amended and summarized for 99 bird species measurements from other sources that have not yet been presented for the birds, or amended our own data. Our first source for ecological and morphological traits was [28] , then we amended the information from [27] and [26] . Tarsus for Prunella modularis was added from [33] and tarsus of Regulus regulus was added from [31] . We ensured that the specific data from other sources ( Table 2) are from the geographically shortest distance towards at least one of the three sites.
Bird Species Included
We provide data for Table A1 . Test results for analyzing differences in variation of traits per species in-between the three Biodiversity Exploratories for the set of ecological and morphological traits of 28 common bird species in Germany based on own data. Gray-shaded and bold indicates p-values < 0.05. Underlined p-values indicate ANOVA, otherwise a Kruskal-Wallis test has been performed. n/a indicates no data available for that trait or too low N.
Species
Fat Score
Muscle Score
Body Mass
Bill Height
Bill Length Tarsus Wing p3
Aegithalos caudatus n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a Erithacus rubecula 0.00 0.00 0.48 0.00 0.00 0.00 0.19 0.89 Ficedula hypoleuca n/a n/a n/a n/a n/a n/a n/a n/a Fringilla coelebs 0.00 0.00 0.74 0.01 0.01 0.05 0.12 0.05 Muscicapa striata n/a n/a n/a n/a n/a n/a n/a n/a Parus cristatus n/a n/a n/a n/a n/a n/a n/a n/a Parus major 0.00 0.00 0.00 0.00 0.00 0. n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a Table A2 . Test results for analyzing differences in variation within species in-between the four different habitat categories for the set of ecological and morphological traits of 28 common bird species in Germany based on own data. Gray-shaded and bold indicates p-values < 0.05. Underlined p-values indicate ANOVA, otherwise a Kruskal-Wallis test has been performed. n/a indicates no data available for that trait or too low N.
Species Fat Muscle Body Mass
Bill Height
Bill Length Tarsus Wing p3
Aegithalos caudatus n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a Erithacus rubecula 0.02 0.04 0.63 0.05 0.00 0.06 0.06 0.02 Ficedula hypoleuca n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
Sturnus vulgaris
n/a n/a n/a n/a n/a n/a n/a n/a 
